Abstract. The problem of synthesizing the control of the intellectual suspension of a vehicle is regarded as a problem of synthesizing optimal law of the Lagrangian system parametric control. There has been developed a method for synthesizing optimal law parametric control in conditions of uncontrollable external exposures, what allows one to speak of the possibility to build a "smart" damping system. The obtained laws of control are technically feasible being characterized by low amount of computational effort.
Introduction
The problem of synthesizing the controllable damping systems, which automatically change their characteristics depending on the external load, exists in various fields of engineering. It is particularly relevant in transportation systems. For example, the adaptive damper controlling is one of the main challenges of the modern intelligent systems for suspension control, what is of extreme relevance for commercial vehicles due to the possibility of significant changes in their weight. As for railway transport, unbalanced dynamic loads, especially those being resonant, as appear during the motion resulting from the interaction between running gear of a car and railroad tracks, lead to a reduction in service life of rolling stock and increase the frequency of repairs. The use of the efficient smart automated systems of damping shall provide for the increased safety and comfort of the passenger transportation, the reduced material costs.
The scientific and methodological fundamentals of procedures for such systems development are usually constituted by the traditional methods of optimal control theory.
The problem of synthesizing the control of the intellectual suspension of a vehicle is regarded as a problem of synthesizing optimal law of parametric control. There currently exists a quite extensive experience in solving the problems of optimal control synthesis based on the combined-maximum principle [1, 2, 3, 4] . The proposed approach -in contrast to [5] -does not require to solve a complicated boundary value problem, provides a synthesis of the law of variation of the generalized force achieving the purpose of control according to which the optimal parametric control dependencies are determined. Controllable parameters -the resistance and stiffness coefficients.
The paper is aimed to synthesize parametric control of vibration damping on the basis of the combined-maximum principle, and to assess its efficiency on the basis of mathematical modeling.
Formulation of the problem
Motion of the system under control is subordinated to the principle of Hamilton-Ostrogradskii at a finite time interval
The objective functional is selected as a measure of quality of the process under control 0 1 ( , ', , ) min; 
D -number of required parameters, ( , , ) dst  -parametric control. Lagrange equations of the second kind follow from principle (1)
The challenge is to find the admissible controls 
Synthesizing the Law of Optimal Parametric Control
where  -undefined Lagrange multiplier.
The combined-maximum principle [1, 2, 3, 4] makes it possible to establish the structure of the law of optimal parametric control which is determined by a comparison of the prescribed structure of the generalized force and the optimal one . There have been studied two variants of parametric control subject to various limitations on the controlled parameters, and to the laws of the road kinematic exposure on the transport system. Variant 1. The transport system was subjected to the resonant exposure Analysis of the results leads to the conclusion that the parametric optimal control makes it possible to effectively dampen vibrations, while -in case of resonant exposure -the vibration amplitude may be lower than the amplitude of kinematic exposure. With the help of uncontrolled suspensions it is impossible in principle to get such a result.
Conclusion
The proposed method of synthesis of parametric control is effective in a wide range of changes to the parameters and limitations on controls. The computational process is stable, requires little costs as compared to the costs of the known methods. The computational algorithm is simple. The laws of control are simple and technically feasible, what makes it possible to address the challenge of developing the automated system of intellectual parametric control of vibration damping.
